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Summary. Detailed histomorphometric analysis of 
human conjunctival biopsy specimens has convincingly 
demonstrated that tissue remodeling of the extracellular 
matrix (ECM) is an essential and dynamic process 
associated with conjunctival scarring in  ocular cicatricial 
pemphigoid (OCP). The conjunctival scarring often 
eventually results in impaired vision andlor blindness. 
The molecular mechanisms of conjunctival scarring are 
not completely understood. Accumulating evidence 
indicates that the early phase of conjunctival fibrosis is 
linked with an immuno-inflammatory process mediated 
by cytokines released by activated conjunctival cells 
and/or by infiltrating cells. Fibrogenic cytokines secreted 
by inflammatory cells and fibroblasts might actively be 
involved in remodeling of the matrix within the 
conjunctival stroma, possibly by regulating the altered 
metabolism of matrix proteins. 
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Introduction 
The conjunctiva is a delicate mucous membrane that 
covers the undersurface of both eyelids and anterior 
sclera, and merges with cornea1 epithelium at the 
corneoscleral limbus. It consists of an epithelium and 
underlying substantial propria or stroma. Approximately 
five layers of nonkeratinizing squamous epithelium line 
the outer surface of the conjunctiva, while the 
underlying stroma is composed of connective tissue and 
vessels with lymphocytes, plasma cells, mast cells and 
Langerhan's cells (Allansmith et al., 1976, 1978; 
Rodrigues et al., 1981; Foster, 1986; Friedlaender, 
1993). The conjunctival epithelium and underlying 
stroma are connected by a delicate but physiologically 
and metabolically active epithelia1 basement membrane 
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zone (BMZ). Auto-antibodies directed against target 
molecules in the BMZ play a role in the separation of 
basal epithelium from the underlying basement 
membrane in the conjunctiva of patients with ocular 
cicatricial pemphigoid (OCP). 
Self-tolerance is usually acquired due to clonal 
deletion or the inactivation of developing lymphocytes 
that are potentially harmful to the body (Miller et al., 
1990; Hiruma et al., 1992; Asano et al., 1996), thus 
preventing the immune system from reacting 
destructively against self-components (i.e autoimmune 
disease). OCP is an autoimmune disease, in which a yet 
unknown initial trigger, in a genetically susceptible 
individual, provokes loss of tolerance to one or more 
components of the BMZ, with generation of specific B 
cell clones, which produce auto-antibodies to those BMZ 
glycoproteins. These auto-antibodies then bind to their 
specific antigen(s) in the BMZ to initiate complement 
activation, resulting in an increased infiltration andlor 
migration of inflammatory cells, including lymphocytes, 
neutrophils, monocytes/macrophages and mast cells 
(Foster, 1986). The subepithelial basement membrane 
separation in OCP appears to be direct cytotoxic effect, 
while the infiltrating inflammatory cells probably release 
fibrogenic mediators, including TGF-B1, PDGF, b-FGF, 
interleukins, etc, to promote healing but with subsequent 
scarring. 
The conjunctival scarring is an important cause of 
visual disturbances i n  cicatricial disorders like 
pemphigoid and trachoma (Wright, 1986; Conway et al., 
1997). Conjunctival scarring is also a major cause of 
failure of glaucoma filtration surgery (Grierson, 1983; 
Hitchings and Addicks et al., 1983). In addition, 
infectious conjunctivitis due to adenovirous, 
Coryr7ebacterium diphtheria, and streptococcus may 
cause conjunctival cicatrization. Sarcoidosis, progressive 
systemic sclerosis and Sjogren's syndrome may also 
develop cicatricial changes. Chronic use of tropical 
ocular drugs, certain skin and multiple mucous 
membrane disorders like Stevens-Johnson syndrome, 
toxic epidermal necrosis, epidermolysis bullosa and 
pemphigus vulgaris may also clinico-pathologically 
involve conjunctiva, indistinguishable from ocular 









